Enhanced leptin sensitivity and attenuation of diet-induced obesity in mice with haploinsufficiency of Socs3.
Leptin is an adipocyte-derived hormone that regulates energy balance and neuroendocrine function primarily by acting on specific hypothalamic pathways. Resistance to the weight reducing effects of leptin is a feature of most cases of human and rodent obesity, yet the molecular basis of leptin resistance is poorly understood. We have previously identified suppressor of cytokine signaling-3 (Socs3) as a leptin-induced negative regulator of leptin receptor signaling and potential mediator of leptin resistance. However, due to the non-viability of mice with targeted disruption of Socs3 (ref. 6), the importance of Socs3 in leptin action in vivo was unclear. To determine the functional significance of Socs3 in energy balance in vivo we undertook studies in mice with heterozygous Socs3 deficiency (Socs3(+/-)). We report here that Socs3(+/-) mice display greater leptin sensitivity than wild-type control mice: Socs3(+/-) mice show both enhanced weight loss and increased hypothalamic leptin receptor signaling in response to exogenous leptin administration. Furthermore, Socs3(+/-) mice are significantly protected against the development of diet-induced obesity and associated metabolic complications. The level of Socs3 expression is thus a critical determinant of leptin sensitivity and obesity susceptibility in vivo and this molecule is a potential target for therapeutic intervention.